The number of downpours of short duration has increased year on year across the world. Computerized hazard mapping is the most popular method in Japan for measuring such downpours. Since a numerical simulation of inundation is usually used for creating such maps, accuracy is essential to achieve a reduction in flood damage. The improvement of accuracy is, however, difficult because most numerical simulation analysis models include uncertainty factors as construction input data. This paper proposes automatic calibration of inundation simulation models using the water levels recorded by real-time sewer water level monitoring systems using ICT, in the Fujitsu Laboratories. The results of numerical experiments clearly showed that the accuracy of inundation simulation can be improved by parameter calibration. The scenario following a reverse in a river's water levels was not however calculated with high accuracy since the river model is not included. This is our work for the future.
Introduction: Measures to Counter Sewer System Overflows in Japan
The frequency of extreme weather is increasing around the world. In Japan, the number of downpours of short duration has increased year on year. The features of such downpours are localized, torrential, and sudden. Downpours above 50mm/hour have increased by a factor of 1.3 over 30 years, and these rains cause unexpected troubles such as floods and sedimentary disasters. Cities in particular have incurred numerous instances of flood damage as a result of sewer system overflows.
The diffusion rate of sewer systems (population who use the sewer system/entire population) is 0.776 in Japan. This shows the necessity of taking countermeasures for sewer system overflows in order to mitigate damage in cities. There are many kinds of measures using equipment and computer software designed for such damage. Although equipment-based Corresponding author: Yusuke Hida, Ph.D,, research area: artificial intelligence. E-mail: hida.yusuke@jp.fujitsu.com. measures constitute only a rainwater reservoir tank and a drainage pump, they are very costly. Software measures have therefore become more attractive in recent years. Computerized hazard mapping is the most popular method used in Japan. This uses a figure (map) which shows the estimated overflow area and evacuation route based on past recorded or assumed rainfall intensity. Since a numerical simulation of inundation is usually used to create this map, it needs to be accurate in order to reduce flood damage. In other words, the difference between calculation results and actual conditions must be reduced. However, this is difficult because most numerical simulation analysis models have uncertainty factors such as the coefficient of roughness on a manhole/ground surface and the size of a catchment area as the construction input data. Uncertainty factors therefore have to be calibrated using fixed factors such as measured data.
This paper proposes the parameter calibration of inundation simulation models using the water levels recorded by real-time sewer water level monitoring systems using ICT.
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Summary
In this paper, the parameters in the simulation model were optimized using recorded water levels with the aim of improving the accuracy of inundation simulation. The results of numerical experiments clearly showed that the accuracy of inundation simulation can be improved by parameter calibration/optimization. However, the river water levels were not calculated with high accuracy since the river model is not included. These issues may probably be solved by combining with the river analysis model and by expanding the measurement points as there are only three sensors in this operational trial. Since the calculation time for optimization is increased if measurement points are added in the field and parameters are optimized, an efficient optimization method is needed. In addition, the rainfall information is used on X band radar for improvement of accuracy regarding inundation simulation. In future works, we plan to conduct research into the forecasting of water levels and inundation conditions using inundation simulators with high accuracy levels.
